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The  following  is  a  list  of  articles  and  other 
editorial  presentations  published  in  Elec¬ 
tronic  Packaging  and  Production  in  1978. 
Listing  is  by  title  under  the  category 
considered  as  the  main  theme  of  the  article. 
The  author  index  at  the  end  of  this  section 
indicates  the  month  in  which  the  author’s 
feature  appeared.  Reprints  are  not  avail¬ 
able  for  general  distribution. 


Buyer’s  Guides  to  Manufacturers  and 
Suppliers 

Vendor  Selection  Issue,  July. 

IEEE  488  Bus  Compatible  Test  Instrument 
and  Peripheral  Directory,  Sept.,  pg  T48. 
Microelectronics  Buyer’s  Guide,  Nov.,  pg 
67. 

Printed  Circuit  Buyer’s  Guide,  Dec.,  pg 
81. 

Chemicals  and  Materials 
“Photoresists  for  Electronics,”  Donald  W. 
Frey  and  Ewhen  B.  Hryhorenko,  Jan.,  pg 
104. 

“From  Console  to  Components,  the  Trend- 
line  in  Reinforced  Plastics  Is  Up,”  S.N. 
Loud,  Jan.,  pg  220. 


“Single-Step  Activation  Composition 
Treats  Non-catalytic  Metallic  Sub¬ 
strates,”  EPP  Product  Application  Re¬ 
port,  Feb.,  pg  112. 

Electrical  and  Chemical  Requirements  of 
High-alumina  Substrates  for  Microstrip 
Applications,”  Walter  Class,  Mar.,  pg 
58. 

“Comparison  of  Electroplated  Gold  Depos¬ 
its  for  Internal  Stress  and  Grain  Size,”  L. 
Missel  and  T.  Montelbano,  Apr.,  pg  166. 

“Comparison  of  Dry  Film  and  Liquid 
Photoresist,”  James  Bauer,  May,  pg  87. 

“Laminators’  Identifying  Logos,”  EPP 
Staff,  July,  pg  103. 

“Gold  Plating  Defects  and  Their  Underly¬ 
ing  Causes,”  Robert  Duva,  July,  pg  112. 

“UV  Cured  Photopolymers,”  C.W.  Gar- 
stang,  July,  pg  82. 

“High  Speed  Selective  Plating  Solutions,” 
Donald  Thomson,  July,  pg  90. 

“Solder  Paste,”  Dr.  Jay  H.  Feinberg,  July, 

pg  100. 

“Thermoset  Plastics  for  Semiconductor 
Encapsulation,”  Robert  K.  Rc»sler,  July, 
pg  168. 

“Evaporation  and  Sputtering  Materials,” 
Michael  Hill,  July,  pg  170. 

“EB- welded  Dual-metal  Strip  Aids  Contact 
Fabrication,”  EPP  Product  Application 
Report,  Nov.,  pg  135. 


Conferences  and  Exhibitions 
NEPCON  ‘78  West  Product  Preview,  Jan., 
pg  106. 

NEPCON  ‘78  East  Product  Preview,  Apr., 
pg  119. 

SEMICON/West  ‘78  Product  Preview, 
May,  pg  66. 


Connectors  and  Interconnection 

“Military  Connector  Specification  Up¬ 
date,”  William  D.  O’Hirok,  May,  pg  C6. 

“Llpdate  and  Quantification  of  Failure 
Rate  Mathematical  Models  for  Connec¬ 
tors  as  Specified  in  MIL-HDBK-217B,” 
George  F.  Guth,  May,  pg  C26. 

“A  Report  on  NAVAIR  Problems  Asso¬ 
ciated  with  Military  Connectors,”  R. 
Donald  Hood,  May,  pg  C36. 

“Printed  Wiring  Backplane  with  Pressfit 
Connectors,”  T.D.  Brown,  July,  pg  194. 

“Dual  In-Line  Sockets,”  Vic  Sprecher,  July, 
pg  212. 

“Trends  in  High-Density  Connector/ Inter¬ 
connection  Technology,”  Linda  J.  Jar- 
dine,  Oct.,  pg  47. 

“Fiber  Optics  for  Systems  Packaging,” 
Howard  W.  Markstein,  Oct.,  pg  60. 

“IC  Pluggable  Interface  Boards  for  Micro¬ 
processor/Minicomputer  Applications,” 
William  B.  Schwartz,  Dec.,  pg  147. 
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CIRCULATING 
SOLDER  EQUIPMENT 


From  the  leading  solder  equipment  manufacture  in  Japan 
A  variation  of  solder  systems  tailored  for  the  U.S.  customer. 


OR  A  UNIQUE  VARIATION.// 

Fully  Automatic  Solder-Cut-Solder  System 


1.  Foam  Fluxer 

2.  Pre-Heater 

3.  Incline  wave  solder 

4.  Cooling  fan 

5.  Lead  wire  cutter/deburring  brushes 

6.  Foam  Fluxer 


7.  Pre-Heater 

8.  Flow  dip  solder 

9.  Cooling  Fan 

10.  Automatic  board  remover 
/transfer  conveyor 

11.  Pallet  cleaner 


Dimensions: 

26ftx7ftx4ft(LxWxH) 


See  our  machine  inaction  at 

NEPCON  79  West,  Booth  No.  1069  &  1073 


Circle  185  on  Reader-Service  Card 


Sales  information  contact: 

KENT  INTERNATIONAL 

100  CALIFORNIA  ST., 

SAN  FRANCISCO,  CA.  9411 
PHONE:  (4151-433-7717 
ATTN:  CHARLES  MAGUIRE 


U.S. A.  Technical  office: 

>®^SENSBEY  (NIHON  DEN-NETSU  KEIKI,  CO.,  LTD.) 


WELLS  FARGO  BLDG 
44  MONTGOMERY  ST.  SUITE  1230 
SAN  FRANCISCO,  CA.  94104 


Manufactured  by  NIHON  DEN-NETSU  KEIKI,  CO.,  LTD. 
TOKYO,  JAPAN 
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Microelectronics 

“New  Developments  in  Automatic  Wire 
Bonding  Equipment,”  Fritz  W.  Beyer- 
lein,  Jan.,  pg  54. 

“Improving  the  Quality  of  Glass-sealed 
Ceramic  DIPs,  Michael  A.  Lamson  and 
Thomas  H.  Ramsey,  Jr.,  Jan.,  pg  84. 

“Seal  and  Rework  Evaluation  of  Seam- 
welded  Hybrid  Packages,”  D.R.  Fancher 
and  J.E.  McDaniel,  Feb.,  pg  88. 

“Wafer  Sawing  Update,”  Howard  W.  Mark- 
stein,  Mar.,  pg  35. 

“Conveyor  Furnaces  for  Microelectronics 
Processing,”  Donald  J.  Levinthal,  Mar., 
pg  44. 

“Chips-in-Tape:  A  Study  in  Automated 
Hybrid  IC  Assembly,”  David  P.  Ludwig, 
Apr.,  pg  77. 

“Advantages  of  Ion  Sputtering  in  Microfab¬ 
rication,”  Hugh  L.  Garvin,  Apr.,  pg  90. 

“Electron  Beam  and  X-Ray  Lithography 
Update,”  B.P.  Piwczyk,  May,  pg  36. 

“New  Developments  in  Plasma  Etching 
Equipment,”  Howard  W.  Markstein, 
May,  pg  55. 

“Chemical  Vapor  Deposition  for  New 
Materials  Applications,”  Dr.  R.D.  Du¬ 
puis,  June,  pg  140. 

“Reducing  Iridium  Inclusions  in  High- 
temperature  Crj’stal  Growth,”  L.  Missel, 
P.  Yin  and  M.  Vogel,  June,  pg  147. 

“Universal  Gate  Array  Integration  in 
Microelectronics,”  Vernon  B.  Powers, 
June,  pg  169. 


The  PAR 
Mini- 
Filtration 
System 


...  an  entirely  new  concept  for  completely  removing  environ¬ 
mental  pollutants,  such  as  Copper  particles,  sanding 
dust,  etchback  residue  and  other  contaminants  from  rinse 
water  used  in  PC  board  production. 
Fast . . .  efficient . . .  and  economical — 95%  of  the  rinse  water 
can  be  recycled  continuously  without  returning 
contaminants  to  the  work  in  process. 

IQD  _ 


ENTERPRISES 


1135  No.  Armando  St.,  Anaheim,  California92806 
(714)632-8700  (213)582-9803 


The  Olympus  BHM. 

The  versatile,  modular  metallurgical 
microscope  with  interchangeable  vertical  illuminators. 

In  Canada:  W.  Carsen  Co.,  Lu..,  Ontario. 


Silicon  wafer,  over-etched, 
in  Nomarsld  differentiai 
interference  contrast. 


Olympus  BHM  offers  a 
choice  of  two  vertical 
illuminators,  one  for 
brightfield,  the  other  for 
brightfield/dailcfield  viewing. 
Because  of  its  upright  design, 
it  makes  visual  specimen 
control  easier,  including 
examination  of  small  objects 
or  powders. 

Its  higher  transmission 
observation  tubes,  a  choice  of 
interchangeable  objectives, 
components  and  accessories 
make  it  ideal  for  the  widest 
range  of  applications. 


Such  as  observation  with 
a  differential  interference- 
contrast  attachment  after 
Nomarski,  polarizing 
microscopy,  dual  observation 
for  teachmg  and  discussion, 
photomicrography,  screen 
projection,  simultaneous 
reflected  and  transmitted 
illumination ...  a  virtually 
endless  range  for  your  needs 
today,  and  tomorrow.  And  it’s 
remarkably  economical. 

For  complete  details,  write 
Olympus  Corporation  of 
Arnerica,  4  Nevada  Drive, 
New  Hyde  Park,  N.Y.  11040. 
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This  system  provides  shielded  pro¬ 
tection  for  analog  digital  and  RF  cir¬ 
cuits.  The  1/8"  nickel-plated  walls, 
with  our  patented,  quick-mount 
connectors  provide  support  for  your 
printed  circuit  boards.  Top  and  bot¬ 
tom  covers  are  easily  removed  for 
access  to  both  sides  of  the  circuit 
board.  Standard  models  shipped  in 
less  than  24  hours.  Custom  models 
supplied  to  customer  specifications 
in  three  weeks. 


The 

modern 

electronics 

packaging 

system 


“Pre-Sensitized  Emulsion  Screens  for 
Thick  Film  Printing,”  David  H.  Coronis, 
July,  pg  129. 

“Edge  Rounding  of  Silicon  Slices,”  Michael 
H.  Christ,  July,  pg  160. 

“The)  rnal  Expansion  Mismatch  and  Stress 
in  Seals,”  H.E.  Hagy,  July,  pg  182. 

“Photomask  Making  Services,”  Charles  W. 
Keller,  July,  pg  120. 

“Trends  in  Thick-Film  Materials,”  Dr. 
Jerry  E.  Sergent,  Sept.,  pg  39. 

“Developments  In  Substrates  and  Pack¬ 
ages  for  Hybrid  Circuits,”  Howard  W. 
Markstein,  Sept.,  pg  49. 

“Using  Thick-Film  Techniques  for  Micro- 
wave  Attenuators,”  Clark  Steddom, 
Sept.,  pg  61. 

“Understanding  Glass-to-Metal  Seals,” 
Raymond  G.  Buckley,  Oct.,  pg  74. 

“Selecting  Material  Systems  for  Lead 
Frames,”  Harry  Friedman,  Oct.,  pg  81. 

“Factors  Involved  in  Thick-Film  Resistor 
Design,”  William  G.  Dryden,  Nov.,  pg 


Write  or 
call  for  free 
.  catalog 


"1 1* I  31A  Green  Street,  Waltham,  Massachusett! 
(617)  891-7048  TWX-7ia324-6484 

An  Adams-Russell  Co. 
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..environmental,  electrlcxil 
mechonicQl,  metollurgicQl 
testing  of  interconnecting 
devices 


Circuit  boards  being  subject¬ 
ed  to  moisture  resistance  test. 


Trace’s  complete  laboratory  and  qualified  test  personnel 
assure  accurate  test  results  in  compliance  with  all  require¬ 
ments  of  military  and  commercial  specifications  such  as 
MIL-P-55110  (single,  double,  and  multilayer  boards),  MIL-P- 
55640  (multilayer  boards),  and  IPC-ML-950.  This  accuracy  is 
combined  with  minimal  testing  time,  at  competitive  pricing. 

All  testing  is  treated  with  strictest  confidentiality.  We  wel¬ 
come  any  special  test  requirements  that  you  may  have. 

For  more  information,  write  or  call  today. 


Specializing  in  PC  Boards 


^  LABORATORIGS 

AN  INDEPENDENT  TESTING  LABORATORY 

Electronic!  Inc 

9030  Eton  Avenue,  Canoga  Park,  CA  91304 
Phone  (213)  341-5593  TWX  (910)  494-5989 
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ELECTRONIC  PACKAGING  and  PRODUCTION 


Packaging  Techniques  and 

Components 

“Packaging  for  Military  and  Aerospace 
Applications,”  Howard  W.  Markstein, 
Feb.,  pg  50. 

“Keyboards  as  a  Packaging  Element,” 
Raymond  J.  Andrejasich,  Feb.,  pg  73. 

“Applying  Structural/ Dynamic  Analysis  to 
Package  Design,”  Vincent  James  Frasso, 
Mar.,  pg  84. 

“Fasteners  for  Electronics,”  W.S.  Clement, 
Mar.,  pg  89. 

“Packaging  Techniques  in  Consumer  Elec¬ 
tronics,”  Howard  W.  Markstein,  Apr.,  pg 
47. 

“Designing  Low  Noise  Dynamic  Memory 
Systems,”  Dr.  Bernard  J.  Carey  and 
Harry  S.  Grossman,  Apr.,  pg  109. 

“Miniature  Fasteners  and  Parts  by  Cold- 
Heading  from  Steel,”  American  Iron  and 
Steel  Institute,  July,  pg  201. 

“Quick  Operating  Fasteners,”  Harry  H. 
Rose,  July,  pg  178. 

“PC  Card  Guides,”  Earle  Prater,  July,  pg 
196. 

“Slides:  How  to  Specify,”  George  W. 
Barnes,  July,  pg  230. 

“Predicting  Thermal  Characteristics  of 
Ventilated  Electronic  Enclosures,”  Gor¬ 
don  N.  Ellison,  Sept.,  pg  77. 

“Batteries  Provide  Standby  Power  for 
Volatile  Memories,”  Doug  Stakem  and 
Alan  Schneider,  Sept.,  pg  85. 


INCREASE 
DIE  BOND 
YIELDS 

Provides  localized 
heat  with  inert 
or  forming  gas 
^  to  prevent  oxide  - 

growth  and  allows' 
a  lowepstage  temperature 


The  Semiconductor  Equipment  Corp. 
Mode!  4425  is  a  simple  stand-alone 
module  that  can  be  retrofitted  to 
eutectic  die  bonders  now  in  use  and 
requires  no  interfacing  with  the  die 
bond  cycle.  The  module  directs 
900"C  gas  through  a  60  mil  orifice,  is 
easily  installed,  and  may  be  turned 


on  by  a  footswitch  Used  separately, 
the  gas  jet  module  makes  an  excel¬ 
lent  soldering  station. 

OTHER  PRODUCTS;  Die  Matrix  Ex¬ 
pander  •  Wafer  Fracturer  •  Scriber 
•  Die  and  Wire  Bonders  »  Hot  Nitrogen 
Die  Remover. 

Call  or  write  for  complete  brochure. 


/emiconducror 


Corp. 


1520  LAWRENCE  DRIVE  •  NEWBURY  PARK 
CALIFORNIA  91320  •  (805)  498-6727 
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THE  BIBLES 
OF  COIL 
WiNOING 

VALUABLE  DATA  FOR 
ANYONE  WINDING  COILS 


Seo.  Stnens  Manufacturing  Co.,  Inc.  j 

The  ONLY  textbook  in  exis¬ 
tence  on  coil  winding  .  .  .  3rd 
Edition.  20  tables  &  charts 
containing  valuable  data  un¬ 
available  elsewhere,  includ¬ 
ing  2000  exclusive  gear  ratios. 
Check  must  accompany  order. 


212  PAGES 
101  ILLUSTRATIONS 

SOFT  COVER 

$4050 

■  ifa  POSTPAID  USA 
$15.00  POSTPAID  OVERSEAS 


^  For  Your  Next  ^ 
Winding  Machine 
Call 

l(312)  588-1 300  i 


52 

PAGES 


The  Industry’s  Complete  Refer¬ 
ence  Catalog  for  Coil  Winding 
machines  &  accessories. 


Geo.  Stevens’  Machines  Enjoy  World-Wiide  Preference  With  Coil  Winders 


GEO.  STEVENS  MEG.  CO.,  INC. 

6001  N.  KEYSTONE  AVE.  •  CHICAGO,  ILL.  60646  •  (312)  588-1300 

THE  MOST  COMPLETE  LINE  OF  COIL  WINDING  EQUIPMENT  MADE 
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“MIRROR  UfiGP 

CIRCUIT  BOARD  COMPARISON  WITH 
A  "MASTER  BOARD"  LETS  YOU  SPOT 
AND  MARK  ERRORS  EASIER,  FASTER 

The  exclusive  Metron  “mirror  image"  principal  saves  you 
time  in  making  direct  comparison  of  a  production  circuit  board  \with 
a  master  board.  Two  new,  improved  Metron  Optical  Compara¬ 
tors  —  Model  16  (for  circuit  boards  to 

16”  X  16")  and  Model  10  (for  boards  l  ^  i 

to  10"  X  10”)  —  give  you  sharp  “mirror  LlJ)  II 

images”  that  flow  smoothly  out  of  a 

center  dividing  line  on  a  brightly  lighted 

screen  ...  at  3.8X  (7.6X  with  magnifier) 

for  Model  16;  3.6X  (5.2X  with  magnifier) 

for  Model  10.  Image  movement,  direction  and 

pace  are  controlled  by  the  operator.  jr  m  I 

Parts  which  don’t  match  are  errors  ^  1 j|\| 

and  can  be  marked  immediately  ^  " 

with  Metron  Marker  oens  desioned  MIRROR  IMAGE 


and  can  be  marked  immediately 
with  Metron  Marker  pens  designed 
for  electronic  marking.  Write 
for  free  literature. 


CIRCUIT  BOARD 


COMRWJORS 
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“Packaging  CRT  Displays  in  Near-Field 
Environments,”  Richard  D.  Vance  and 
William  F.  Griffith,  Oct.,  pg  125. 

“Airhome  Packaging  Using  Compound  Hy¬ 
brids  With  LSI,”  Robert  B.  Gordon, 
Nov.,  pg  39. 

“Heat  Pipes  in  Electronic  Packaging,”  A. 
Basiulis  and  K.S.  Sekhon,  Nov.,  pg  126. 

“Using  Leadless  Components  Technology 
on  Printed  Wiring  Boards,”  John  E. 
Fennimore,  Dec.,  pg  128. 

Printed  Circuits 

“Chemical  Deburring  in  the  Manufacture 
of  Multilayer  PCs,”  H.V.  Connelly  and 
B.F.  Rothschild,  Jan.,  pg  181. 

“Choosing  Optimum  PC  Board  Dimen¬ 
sions,”  M.K.  Sadagopan,  Jan.,  pg  192. 

“The  Advantages  of  Computer  Aided 
Design  for  PCs,”  Robert  L.  Myers,  Jan., 
pg  204. 

“Fabricating  Polyimide-Glass  Multilayer 
PC  Boards,”  J.S.  Schiavo,  W.S.  DeForest 
and  R.M.  Meams,  Mar.,  pg  69. 


PC  BOARD 


•  Eliminate  multi-layer  board  when  used  with  two 
sided  board;  provides  Vcc  and  ground  with 
distributed  capacitance  and  low  inductance 

•  Higher  packaging  density  with  greater  design 
freedom 

•  Low  cost  — fast  delivery  of  stock  standard  designs 

•  Custom  parts  available  in  4  weeks  or  less 

Also  NEW  Clip  Bus  for  .025"  square  w/w  pins 

Foreign  representative  inquiries  invited 


LOGIC  DYNAMICS,  INC. 

16709  South  Gramercy  Place 
Gardena,  California  90247 
(213)770-8151/TWX910346-6928  A 
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P.C.  BOARD  HOLDER 
&  CARRIER 


/METRON  OPTICS,  INC  .,  an  Affiliate  of  Metron  Marker  Co. 
Box  690-45  Solana  Beach,  CA  92075  •  714/7554477 

Circle  68  on  Reader-Service  Card 
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ELECTRONIC  PACKAGING  and  PRODUCTION 


1.  ALL  PLASTIC  CONSTRUCTION 

2.  WILL  WITHSTAND  200°  OVEN 
TEMPERATURE 

3.  HOLDS  25  BOARDS 

$20.00  EA.  F.O.B.  our  Plant 

We  also  manufacture  plating  racks  &  fixtures. 


-Please  send  your  inquiries  to:- 


TILTON  RACK  &  BASKET  CO. 

40  PIER  LANE  WEST  FAIRFIELD,  N.  J.  07006 
Telephone  (201)  226-6010 
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“Economic  Advantages  of  Thin  Copper 
Laminates,’’  Jerome  S.  Sallo,  May,  pg 
91. 

“PC  Board  Profiling  Systems,”  Raymond  J. 
Andrejasich,  June,  pg  47. 

“Surveying  Today’s  Multilayer  PC  Sup¬ 
pliers,”  Howard  W.  Markstein,  June,  pg 
64. 

“Notes  on  Fusing:  The  Effect  of  Tin-Lead 
Plating,”  B.J.  Costello,  July,  pg  64. 

“PC  Drilling  Machines:  Cost  vs.  Through¬ 
put,”  Herbert  M.  Reed,  July,  pg  56. 

“Limitations  In  Automated  PC  Board 
Processing,”  Howard  W.  Markstein,  Dec., 
pg  53. 

“Leveling  of  Copper  Plating  in  Multilayer 
PC  Boards,”  Louis  J.  Boccia,  Dec.,  pg 
40. 

Production  Techniques 

“Cleaning  Equipment  for  Electronics:  A 
Survey,”  Howard  W.  Markstein,  Jan.,  pg 
54. 

“The  Secrets  of  Good  Coil  Winding,”  Jack 
Stevens,  Jan.,  pg  225. 

“Print-back  Index:  A  Tool  for  Predicting 
Line-width  Consistency,”  Stanley  H. 
Goldsmith,  Jan.,  pg  98. 

“Residue  Removal  Methods  for  Condensa¬ 
tion  Soldering  Systems,”  P.F.  Lilienthal, 
G.M.  Wenger  and  F.M.  Zado,  Apr.,  pg 
175. 

“Breadboarding  System  Saves  Time  and 
Improves  Performance,”  EPP  Product 
Application  Report,  June,  pg  179. 


NEW  SAFE-TI  CAPS 


Protect  your  terminal  board  connections  by  covering  them 
with  Kulka's  non-flammable,  rubber  ^fe-Ti  Caps^“. 
These  unique  covers  guard  against  spills,  dirt  and  ac¬ 
cidental  short  circuits  from  dropped  tools.  Available  in  all 
the  popular  sizes.  Be  sure  to  send  for  Kulka's  free  catalog. 


A  NORTH 
AMERICAN 
PHILIPS 
COMPANY 


520  S.  Fulton  Ave.,  Mt.  Vernon,  NY  10551  Tel:  914  664  4024 
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Layout  PC  Boards  in  Hours. 
Prototypes  in  Minutes 


COMPUTER-AIDED  DRAFTING  FOR  UNDER  $16,000 


Generate  camera-ready  art 
for  schematics,  flow  charts, 
block  diagrams,  bills  of  ma¬ 
terials,  large  dense  multi¬ 
layer  pc  boards,  ground 
planes,  silkscreen  art,  sol¬ 
der  mask  art,  assembly 
drawings,  part  drawings, 
NC  drill  tapes,  drive  photo¬ 
plotters,  and  make  actual 
prototype  pc  boards.  Com¬ 
plete  system  for  $16,000  to 
$30,000  saves  weeks  on  ev¬ 
ery  project,  and  man  years 
every  year. 


I  CORP 


735  ADDISON  STREET  •  BERKELEY,  CALIFORNIA  94710  •  (415)  848>6600 
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Mechanized  in-line  conveyorized  systems  using  air- 
blown  media  handle  high  volume  (to  15,000  pcs/hr.). 
Can  interface  with  automatic  feeders  Work  with  wide 
range  of  re-usable  media  (from  walnut 
shells  to  fine  abrasives).  May  also  be 
used  to  clean,  peen.  polish,  etch  and 
finish.  Eliminate  hand  cleaning,  break¬ 
age,  rejects.  Now  in  operation  at  some 
of  the  largest  companies  in  U.S. 


'  SAMPLE  ^ 
EVALUATION 

L Write  for 
details. 


“Steady-State  Regenerative  Etching:  A 
Technology  Review,”  Dr.  Marshall  I. 
Gurian,  July,  pg  32. 

“X-Y  Positioning  Tables,”  Richard  Dou- 
gans,  July,  pg  58. 

“Small  Parts  Feeders,”  Richard  D.  Hemi- 
sch,  July,  pg  108. 

“Calculating  the  Breakeven  Point  in  PC 
Assembly,”  Roger  Bennitt,  Sept.,  pg 
101.  • 

“Silicone  Rubber  Pressure  Pads  Cut  PC 
Board  Lamination  Costs.”  EPP  Product 
Application  Report,  Sept.,  pg  104. 

“Coil  Winding  Update,”  EPP  Staff,  Sept., 

pg  106. 

“Exposure  Control  for  Dry  Film  Photore¬ 
sists,”  R.H.  Wopschall,  Oct.,  pg  90. 

“Beam  Tape  Aids  Capacitor  Fabrication,” 
EPP  Product  Application  Report  Oct., 
pg  117. 

“Acid  Shipping  Tanks  Eliminate  Clean 
Room  Contamination,”  EPP  Product 
Application  Report,  Nov.,  pg  149. 


ELECTBONICS 

MCKAGING 

ENGINEER 


If  you're  seeking  a  definitive  career  opportunity  —  look  to  a^ 
leader  —  Litton  Microwave  Cooking  Products.  We're  highly 
innovative,  growing  rapidly  and  offer  the  kind  of  challenge,  op¬ 
portunity  for  accomplishment  and  recognition  you'll  thrive  on. 

The  engineer  we  re  seeking  shoulo  be  experienced  in  the 
design  of  mechanical  packaging  for  electronic  products. 
Responsibilities  will  include  design  of  printed  circuits,  inter¬ 
connects,  and  mechanical  packaging  for  high  volume  produc¬ 
tion  electronic  control  systems.  The  successful  candidate 
should  have  a  BSME  or  equivalent  with  experience  in  the 
design  of  electronics  produced  in  highly  automated  produc¬ 
tion  facilities.  Supervisory  experience  in  design  drafting  is 
desirable. 

rno  starting  salary  and  benefits  package  offered  are  excellent. 
For  3  prompt  interview  opportunity,  qualified  individuals  may 
seruj  a  letter  or  resume  with  salary  history  to:  Faye  Martin, 
Technical  Recruiter.  Litton  Microwave  Cooking  Products,  1405 
Xenium  Lane  N.,  PO  Box  9461,  Minneapolis  MN  55440. 


CB  LITTON 

Microwave  Cooking 


An  Equal  Opportunity  Employer  M/F 


“if  seemed  as 
though  today’s 
technology  couldn’t 
produce  a  thermal  con¬ 
ducting  rail  without 
cross  section  distortion 
or  etch  bevels.  Then 
Redor  showed  us  how 
their  computer  controlled 
machine  routing  process 
.eliminates  problems  asso¬ 
ciated  with  chem  milling 
and  punching.  They  custom 
fabricate,'  to  our 'specifications, 
any  configuration  up  to  •¥32''  thick  in 
copper,  alurriinum  or  laminant,  and 
they  work  directly  from  artwork  or  engi- 
.  neering  draydngs!' 
“Before  you  fabricate  your  next  heat  sink,  consider  thd^v- 
ings  in  time  and  pioney  with  the  proven  Redor  prdcess!’ 

For  complete  information 
call  or  write: 


redpf 


2951  Randolph  Avenue, 

Costa  Mesa,  California  92626  (714)  557-2730. 
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.  Dyn^iast 

Dynablast  Division  of  South  Bend  Lathe,  Inc. 

460  West  Sample  Street,  Dept.  12  •  South  Bend.  Indiana  46621 
Phone:  219/289-7771  an  employee-owned  company 
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asiir  ^ 

debuir 


DELICATE  PARTS  AT  PRODUCTION  RATES 


•  PLASTIC 


•  CERAMIC 


•  INTEGRATED 
CIRCUITS 


•  OTHER 
ELECTRICAL 
COMPONENTS 


•  > 


Soldering/ Welding/ Joining 

“Tin  Plating  for  High-Reliability  Solder¬ 
ing,”  Marc  Colen,  Apr.,  pg  162. 

“IR  Soldering  Aids  Alternator  Assembly,” 
Sol  Weil,  June,  pg  181. 

“Soldering  Tools— Thermal  Output  Regu¬ 
lation,”  Richard  O.  Johnson,  July,  pg 
24. 

“Solder  Coating  and  Hot-Air  Leveling 
Machines,”  Donald  A.  Elliott,  July,  pg 
48. 

Testing/Measurements  /  Q  A 

“Distributed  Processing  Speeds  Testing 
and  Data  Analysis  on  Electronic  Parts,” 
EPP  Product  Application  Report,  Jan., 
pg  215. 

“Test  Systems  for  Microprocessor  Popu¬ 
lated  Printed  Circuit  Boards,”  Stanley  J. 
Dudkowski,  Feb.,  pg  59. 

“Program  Configuration  for  an  ATE  Sys¬ 
tem,”  John  Okolowicz,  Mar.,  pg  104. 

“Applications  for  a  Wafer  Fracture 
Strength  Tester,”  David  C.  Guidici,  Apr., 
pg  98. 

“Path-Sensitizing  Pattern  Generation  Aids 
Test  Program  Development,”  Paul  W. 
Accampo,  Apr.,  pg  186. 

“Plastic  Encapsulated  ICs;  A  Reliability 
Evaluation,”  C.M.  Bailey,  June,  pg  129. 

“Maintenance  of  Automated  Test  Equip¬ 
ment,”  Robert  O.  Billner,  July,  pg  221. 

“Why  Burn-In  Testing?,”  Raymond  J. 
Andrejasich,  July,  pg  234. 


CONTACT 
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ONE 

SOURCE 


from  start  to  finish 


COUNT 


"THE  BRAIN"  counts  up  to  10,000  taped 
parts  before  resetting. ...in  tape  segments  or 
optional  "Reel  to  Reel".  Accepts  wing 
spans  from  1 .5"  to  4.5",  lead  diameters 
from  .0098"  to  .060";  photoelectric  eye 


FORM 

"HURRICANE"  forms  50,000 

11  /8  watt  to  1  watt  parts  per  hour;  breaks 
all  price  barriers  for  automatic  high  speed 
equipment.  In  seconds,  lead  spacing  ad¬ 
justs  from  .200"  to  2.50"  or  more,  cut 
length  from  .125"  to  .560";  and  bends 
r  g^g  gj  close  to  the 


\  body  as  .050".  Var— 
'SL\  speed  control, 

parts  counter,  man- 
m  m  ^§j  ual  setup  and  safety 
I  cover;  forms  right 
-  *  — — '  .  angles  without 

damage,  only  $1,295.  Optional  vibratory  hopper 
forms  8,000  loose  parts  per  hour. 


tabulates  parts  and  flashes  1/2"  digits.  It  operates 
on  batteries  for  8  to  10  hours;  on  current  for  12  to 
14  hours.  Improves  parts  verification,  inventory  control 
and  distribution. ...and  prekitting  potential  for  taped 
\  parts.  4"  wide  x  8"  deep  x  4"  high;  2.25  lbs. 


INSERT 


"FLO-LINE"  linear  station  increases  output . 

reduces  assembly  time  35%  or  more.  Modules 
fit  existing  workbench  setup;  and  maximize 
multi-location  assembly  techniques.  Ad¬ 
justable  pcb  frames  slide  from  oper¬ 
ator  to  operator.. ..til  insertion  is 
complete.  Snap-on  frame 
immobilizes  parts; 
assembly  flips  over  and 

|paH«  arp  ri  it  8i  rlinrhpH  ^ 

Soldering  can  even  take  place 
on-line.  Modules  include  36" 

aluminum  track  section,  frame  &  cover,  &  bins . As  low  as  $125 


SPRING-LOADED  TEST  PROBES 


•  Can  be  mounted  on  center-line 
spacings  as  small  as  .050* 

•  Various  probe  tips  •  Low  and 
uniform  resistance  •  Gold  plating 

•  Custom-designed  probes  also 
available. 


SEND  FOR  OUR  NEW  40-PAGE  CATALOG  OF  ASSEMBLY  EQUIPMENT. 

S  B  M  MM  M  Huntingdon  valley,  pa.  (215)  355-7200  ewATS  outside  Pa:  (800)523-i960 

■  *^**5H1*  California  Customers  Call:  HENRY  MANN  WEST,  VALENCIA,  CALIFORNIA 
Inc.  (805)257-4010  •  (213)995-3900  •  No.  Calif.  WATS  (800)  523-1960 


51  Newcomb  Street 
P.O.  Box  79 

Attleboro,  Ma.  02703 
Tel.  (617)  222-3726 


Dispenser  feeds  solder  from 
spool  directly  to  work  station 
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Called  HAND-Y-FEED,  the  dispenser  is  avail¬ 
able  with  or  without  a  magazine,  and  accom¬ 
modates  wire  sizes  from  .015"  to  ,062".  Equipped 
with  a  magazine  for  the  field  technician,  the  solder 
is  wound  on  a  core  inside  the  magazine  and  can 
be  easily  rewound  from  any  spool  when  empty. 
Used  without  a  magazine,  solder  is  fed  through 
the  center  of  the  unit  and  rolls  out  upon  demand 
by  thumb  activation.  Steel  nozzle  prevents  burn¬ 
ing  if  tip  touches  the  iron.  HAND-Y-FEED  elimi¬ 
nates  knotted  bundles  of  solder,  keeps  hands 
clean  and  work  station  orderly. 


micro  Electronic  Systems  Inc. 

159  Main  St.,  Danbury,  CT  06810  Tel.  (203)  797-1441,  Telex  969659 
Distributor  stocked  ttrroughout  Hie  U.S.A. 


Circle  74  on  Reader-Service  Card 


“Bench-top  Digital  IC  Testers,”  Mark 
Baker,  July,  pg  248. 

“Test  Instruments  for  Production  Test, 
Repair  Depot  and  Field  Test  of  Micro¬ 
processor-Based  Products,”  Barney  Hor¬ 
des,  July,  pg  270. 

“The  Problems  of  CCD  Memory  Testing,” 
James  L.  Hook  and  Bruce  Threewitt, 
Sept.,  pg  T6. 

“IEEE  488  Interface  for  Automated  Instru¬ 
mentation  Systems,  EPP  Staff,  Sept.,  pg 
T19. 

“IEEE  488:  Promise  and  Practie,”  Michael 
A.  Gipe,  Sept.,  pg  T37. 

“New  Liquid-dip  Tester  Speeds  Transistor 
QC,”  James  Hill,  Oct.,  pg  135. 

“The  Realities  of  Testing  Today’s  Semicon¬ 
ductor  Memories,”  Chris  Chrones,  Nov., 
pg  55. 

“Distributed  Computers  Test  Pacemak¬ 
ers,”  EPP  Product  Application  Report, 
Nov.,  pg  142. 

“PC  Visual  Inspection  Techniques,”  Dallas 
Erickson,  Dec.,  pg  61. 


Inserting  an  IC 
without  ScanhO^  new 
40-pin  insertion  tool  is 
like  driving  a  nail 
without  a  hammer. 


YOU  CANT  AFFORD 
TO  BE  WITHOUT 
THIS  UNIQUE 
PRINTED  CIRCUIT 
PLATING  RACK 


Z 


Easy  grip  handle 


Recessed  circuit 
guide  protects 
I  sensitive  IC 


8 


Anti-static 

protection 


At  the  price 
of  some  IC's. 
why  take  the 
chance  of  bent 
or  broken  leads.  New 
Scanbe  PROTECTOR  is 
the  problem-free  way  to 
fully  insert  and  properly 


seat  24-  28- 
and  40-pin 
IC's.  Safeguards 
the  most  sensitive  inte¬ 
grated  circuit  lead  frames. 
Aligns  lead  frame  pins 
to  .600"  centers.  Molded 
nylon  for  long  life. 


SIMPLE  ★ 
FAST  ★ 
SURE  -k 
ECONOMICAL  ★ 


FULL  DETAILS 
IN  BULLETIN 

INQUIRIES 

INVITED 

OFF-THE-SHELF 

DELIVERY 


ALSO  CUSTOM 
DESIGNED  RACKS 
TO  YOUR 
SPECIFICATIONS 
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Immediate  delivery  from  local  Scanbe  distributors. 


3445  Fletcher  Ave.  •  RO.  Box  4159  •  El  Monte,  CA  91731 
Telephone.  (213)  579-2300  •  TWX:  (910)  587-3437 
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THE  MITCHELL-BATE  CO. 

139  BROOKSIDE  RD.,  WATERBURY,  CT  06721 

203/754-5181 
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Wire  and  Cable 

“Wire/Cable  Industry  Trends,”  Raymond 
J.  Andrejasich,  Apr.,  pg  56. 

“Flat  Cables  for  I/O  Applications,”  Dennis 
Smith,  Dec.,  pg  136. 
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Accampo,  Paul  W.,  Apr.,  pg  186. 

American  Iron  and  Steel  InstHute,  July,  pg 

201. 

Andrejasich,  Raymond  J.,  Feb.,  pg  73;  Apr., 
pg  56;  June,  pg  47;  July,  pg  234. 

Bailey,  C.M.,  June,  pg  129. 

Baker,  Mark,  July,  pg  248. 

Barnes,  George  W.,  July,  pg  230. 

Basiulis,  A.,  Nov.,  pg  126. 

Bauer,  James,  May,  pg  87. 

Bennitt,  Roger,  Sept.,  pg  101. 

Beyerlein,  Fritz  W.,  Jan.,  pg  54. 

Billner,  Robert  O.,  July,  pg  221. 

Boccia,  Louis  J.,  Dec.,  pg  40. 

Brown,  J.D.,  July,  pg  194. 

Buckley,  Raymond  G.,  Oct.,  pg  74. 

Carey,  Bernard  J.,  Apr.,  pg  109. 

Christ,  Michael  H.,  July,  pg  160. 

Chrones,  Chris,  Nov.,  pg  55. 

Class,  Walter,  Mar.,  pg  58. 

Clement,  W.S.,  Mar.,  pg  89. 
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TimyiuM 


for  longer  life  in 
your  PCB 
soider  system 


Lightweight, 
corrosion- 
resistant 
titanium 
rails  hold  PCB 
cards  securely  in  place 
through  assembly  and 
soldering.  A  quick  hold  and  release 
action  makes  handling  easier,  while  the 
hard-coated  aluminum  frames  provide  long-lasting  units  for 
your  assembly  operation. 


Dynapace  stocks  all  standard  sizes  of  titanium  carriers  and 
will  custom-design  carriers  to  integrate  with  any  soldering 
system. 

WRITE  FOR  FREE  CATALOG  of  Dynapace  card  carriers, 
fixtures  and  assembly  conveyors. 


DviVAPacE 


CARRIERS  AND  CONVEYORS 


COMPUTER 
PERIPHERAL 
FURNITURE 


1.  SRimO  “Ul-ffaDEB  TOCnKI". 

1  NO  "NITS (NITS”  FBI  kSSOnir 
3.  CKBICE  BF  B  “BEN-Ufi”  BESifiNS 
4. 17  CBIBIS  (SMBBTII  Bl  TEHIKB) 

S.  S  UMIIMTE  CBlBI/PAnEINS.... 

I.  S  WIBTRS  AVAILMU . 

7.  4  BEPTBS  AVAIUBU . 

S.  3  NEIEIITS  AVAIUBU . 

■  PIBS  BTNEI FUTBIES  (  ACCESS8IIES  - 


WRITE  OR  CALL  FOR  FREE  CATAL06 

STANTRON 


DIVISION  WTCO  MSTAL  SSODUCTS 


6914-6918  BECK  AVE. 

NO.  HOLLYWOOD,  CA.  91605 
(213)675-OPOObTWX  910-499-2177 


^  the  EXECUTIVE 


9960  W,  Pacific  Ave.  •  Franklin  Park,  Illinois  60131  •  (312)671-6778 
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Colen,  Marc,  Apr.,  pg  162. 

Connelly,  H.V.,  Jan.,  pg  181. 
Coronis,  David  H.,  July,  pg  129. 
Costello,  B.J.,  July,  pg  64. 

DeForest,  W.S.,  Mar.,  pg  69. 
Dougans,  Richard,  July,  pg  58. 
Dryden,  William  G.,  Nov.,  pg  115. 
Dudkowski,  Stanley  J.,  Feb.,  pg  59. 
Dupuis,  Dr.  R.D.,  June,  pg  140. 
Duva,  Robert,  July,  pg  112. 

Elliott,  Donald  A.,  July,  pg  48. 
Ellison,  Gordon  N.,  Sept.,  pg  77. 
Erickson,  Dallas,  Dec.,  pg  61. 
Fancher,  D.R.,  Feb.,  pg  88. 

Feinberg,  Dr.  Jay  H.,  July,  pg  100. 
Fennimore,  John  E.,  Dec.,  pg  128. 
Frey,  Donald  W.,  Jan.,  pg  104. 
Friedman,  Harry,  Oct.,  pg  81. 
Frasso,  Vincent  James,  Mar.,  pg  84. 
Garstang,  C.W.,  July,  pg  82. 

Garvin,  Hugh  L.,  Apr.,  pg  90. 

Gipe,  Michael  A.,  Sept.,  pg  T37. 
Goldsmith,  Stanley  H.,  Jan.,  pg  98. 
Gordon,  Robert  B.,  Nov,  pg  39. 
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Fastest  manual  DIP 
inserter  on  the  market, 
the  Little  Dipper 
now  has  4  models  for 
8-10,  14-16,  28&40 
pin  DIPS. 

4F  Rugged  \ 

-¥■  Guaranteed  not  to 
wear  out 

•^Self-aligning 

¥•  Static  control  — 
safe  for  all  packages 


It’s  easy  and  economical  to 
screen  print  most  any  critical 
instrument. 

Whether  you’re  printing  micro- 

circuits  or  boards,  computer  Jpj 

components,  metoi  paneis  giass 

or  piastic,  etc.,  we  can  suppiy  1 

you  compietely  and  at  iow 

costs! 

Advance  is  a  basic  manufacturer 

of  inks,  coatings,  resists,  dryers, 

presses  and  accessories  exciusiveiy  for  screen  printing. 

Now  Advance  offers  technoiogy  and  products  for 

“UV  Screen  Printing  Systems.” 

Write  or  caii  us  at  (312)  829-1400  and  discuss  the  “UV” 
possibiiities  for  your  operation.  Ask  for  cataiog  #76,  your 
complete  source  for  over  12,000  items  of  screen  printing 
inks,  equipment,  screens  and  supplies  —  all  available  tor 
Immediate  delivery! 


LOADS  from 
any  surfacer-- 
or  / 

magazine^k< 


PROCBSa  SUPPLY  CO. 

400  NORTH  NOBLE  STREET.  CHICAGO.  ILLINOIS  60622 
BRANCHES  IN  MAJOR  CITIES  U.S.A.  AND  CANADA 
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INSERTS^  , 
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Griffith,  William  F.,  Oct.,  pg  125. 
Grossman,  Harry  S.,  Apr.,  pg  109. 

Guidici,  David  C.,  Apr.,  pg  98. 

Gurian,  Dr.  Marshall  I.,  July,  pg  32. 

Guth,  George  F.,  May,  pg  C26. 

Hagy,  H.E.,  July,  pg  182. 

Heimsch,  Richard  D.,  July,  pg  108. 

Hill,  James,  Oct.,  pg  135. 

Hill,  Michael,  July,  pg  170. 

Hood,  R.  Donald,  May,  pg  C36. 

Hook,  James  L.,  Sept.,  pg  T6. 

Hordos,  Barney,  July,  pg  270. 

Hryhorenko,  Ewhen  B.,  Jan.,  pg  104. 
Jardine,  Linda  J.,  Oct.,  pg  47. 

Johnson,  Richard  O.,  July,  pg  24. 

Keller,  Charles  W.,  July,  pg  120. 

Lamson,  Michael  A.,  Jan.,  pg  84. 

Levinthal,  Donald  J.,  Mar.,  pg  44. 
Lilienthal,  P.F.,  Apr.,  pg  175. 

Loud,  S.N.,  Jan.,  pg  220. 

Ludwig,  David  P.,  Apr.,  pg  77. 

Markstein,  Howard  W.,  Jan.,  pg  71;  Feb.,  pg 
50;  Mar.,  pg  35;  Apr.,  pg  47;  May,  pg  55; 
June,  pg  64;  Sept.,  pg  49;  Oct.,  pg  60; 
Dec.,  pg  53. 

McDaniel,  J.E.,  Feb.,  pg  88. 

Mearns,  R.  M.,  Jan.,  pg  204. 

Missel,  L.,  Apr.,  pg  166;  June,  pg  147. 
Montelbano,  T.,  Apr.,  pg  166. 

Myers,  Robert  L.,  Jan.,  pg  204. 

O’Hirok,  William  D.,  May,  pg  C6. 
Okolowicz,  John,  Mar.,  pg  104. 

Piwczyk,  B.P.,  May,  pg  36. 

Powers,  Vernon  B.,  June,  pg  169. 

Prater,  Earle,  July,  pg  196. 

Ramsey,  Thomas  H.,  Jr.,  Jan.,  pg  84. 


Look  to 
UJEPCO 

for  wire  cutters 
end  strippers 


CX-1  COAXIAL 
CABLE  STRIPPER 


for  standard 


CX-1 


co-ax  connectors 
Price  $48.50 


MC-2  MEASURING 
WIRE  CUTTER 

for  wire  and  tube 
i^"to  #30  AWG 
Price  8535.00 


CX-2  MOTORIZED 
COAXIAL  CABLE 
STRIPPER 

for  cables  or  wire 
.075"  to  .435"  O.D. 

Price  $385.00 

THERMAL  WIRE  STRIPPERS 


MC-2 


CX-2 


4  different  models 


Write  for  specifications. 


Western  Electronic  Products  Co. 


107  Los  Molinos,  San  Clemente,  Calif.  92672 
Telephone.  (714)  492-4677 
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ELECTROLESS 
PLATING  SOLUTIONS 

need 


Specially  modified  for 
continuous  pumping  of 
abrasive  or  hot  elec¬ 
troless  solutions. 


SERFILCO 

FILTRATION 

SYSTEMS 

Intank  pump 
or 

Double  water 
flushed  mechan¬ 
ical  seal  pump 

For  use  with  pleated 
cleanable  surface  type 
filter  media  or  depth 
type  cartridges. 


1415  Waukegan  Road,  Northbrook,  lllinoia  G0062 
(312)  498-1010  (Chgo.)  273-3240  Telex:  253699  / 

_  ...  _  —  ••  _  _  »  — 
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That's  right,  you  can  eliminate  manual 

taping  and  reduce  overall  system  costs 

by  sending  your  PC  board  layouts  to 

COMPUTEL  for  expert  digitizing  and 
photoplotting  on  our  sophisticated  inter¬ 
active  graphic  computer  system.  We'll 
produce  precision  ai'twork  films  faster 

and  more  accurately  than  you  ever 
thought  possible,  and  provide  COM¬ 
PLETE  DOCUMENTATION  FROM 
ONE  DATA  BASE.  Remember  —  your 

PC  boards  can  be  no  better  than  their 

artwork. 

Your  layouts  +  our  computer  =  SA  VINOS! 

Contact  our  design  center  for  help. 

cnniPUTEL 

ENGINEERING,  INC. 

29551  Greenfield  Rd.  .  Southfield,  Mich.  48076  |||rpj 
Phone  (313)  559-9577  J 

tnniiiimmmiiiiirii 
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the  BIG  little 
^  contour  projector 


Q  OPTICAL  GAGING  PRODUCTS,  INC 


_  850  HUDSON  AVE 


ROCHESTER,  N.Y  14621 

y  PHONt  (716)  544-0400  A  Su  bsidiary  of  Automation  Gages  Inc' 


The  BL-10  ten  inch  contour  pro¬ 
jector  is  big  on  quality  at  an 
affordable  price.  It  fea¬ 
tures  a  2"  X  1"  English 
measuring  stage 
with  .0001  microm¬ 
eters  for  precise 
two  axis  measure¬ 
ment,  or  50mm  x 
25mm  Metric 
measuring  stage 
with  .002mm 
micrometer. 
Digital  electronic 
micrometers, 
switchable  E/M 
and  floating  zero 
are  also  available 
as  a  measuring  stage. 
The  BL-10  also  features 
a  Tungsten-Halogen  light  source 
for  profile  projection.  Oblique  sur¬ 
face  illumination  utilizes  two  precision 
fiber  optics  bundles.  With  all  this  going 
for  it,  it’s  clear  that  the  BL-10  is  your 
best  buy  in  a  bench  model  projector. 
For  more  information,  catalog  or  a 
quote,  call  or  write; 


The  BL-10  10 "  Bench 
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PRECISION  fiRTMnSTER 
SERVICE 

PHOTOPLOTTING  TIME  fiVRILRBLE 

GERBER  MODEL  32  PHOTOPLOTTER 
RRER  60IN.  X  ^8IN. 

±.0005  RCCURRCY 

INPUT  MEDIR-^^^  TAPE  7-TRflCK  9-TRflCK 
CARDS -PAPER  TAPE 

DRTR  MEDIR-  ALL  GERBER  LEVELS 
CHECK  FOR  DISCOUNT  PRICE  SCHEDULES 
^8  HOUR  RESPONSE  TIME 

DIGITIZING  SERVICES 
UTILIZING  THE  ULTIMfiTE  IN 
COMPUTER  EOUIPMENT  -CRLMfl- 
OND  PRECISION  PLOTTERS  -GERBER- 
TO  OFFER  PHOTOPLOTTED  RCCURRCY 
RT  HRND  TRPING  PRICES. 

PRECISION  fiRTMnSTER 
SERVICE 

1600  S.  RNRHEIM  BLVD.  SUITE  F 
RNRHEIM,  CR.  (? H)  991  -50^0 


The  economical  way  to  stack  PC  Boards 

Grayhill’s  New  Nylon 
Printed  Circuit  Board  Supports 


Now  you  can  stack  PC  Boards,  or  mount  to  a  chassis,  with  a 
better  product,  for  less  money.  Grayhill  Fastraps®  Printed 
Circuit  Board  Supports  with  anti-vibration  tabs  replace 
expensive  metal  spacers  and  offer  excellent  resistance  to 
absorption,  abrasion,  and  chemical  deterioration. 

Two  Styles — tension  retaining  or  self-locking 
Natural  or  Fire  Retardant  Nylon 
12  sizes,  from  .187  to  1.375"  board  space; 
fit  gage  thickness  to  .070",  fit  .156"  dia.  hole. 

For  sample,  price  and  delivery  information,  check  with 
^  Grayhill  or  your  local  FASTRAPS'*’  distributor. 

'hMI  .  the  Difference  between  Excetlent  and  Adequate. 
561  HillgroveAve.-  LaGrange,  Illinois  60525*  (312)  354-1040 
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